Closed-loop estimation of the open-loop carotid sinus baroreflex transfer function for the use of animal experiments in space.
In order to develop effective counter measures to cardiovascular maladaptation associated with space flight, it is essential to know how dynamic characteristics of blood pressure regulation are altered in space. The open-loop transfer characteristics of the carotid sinus baroreflex can be divided into the neural arc and peripheral arc transfer functions (Ikeda et al. 1996). The neural arc transfer function represents the dynamic input-output characteristics from arterial pressure (AP) to efferent sympathetic nerve activity (SNA), while the peripheral arc transfer function represents those from SNA to AP. Although AP perturbation according to a white noise sequence can be used to estimate the transfer functions under baroreflex closed-loop conditions (Kwanda et al. 1997), arterial catheter implantation necessary to perturb AP limits the applicability of this method to freely moving animal experiments. To overcome this problem, we explored the closed-loop system identification method using electrical stimulation. We used aortic depressor nerve (ADN) stimulation and rapid pacing (RP) of the heart to perturb the arterial baroreflex system.